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CLAIMS 



[Claim(s)] 

[Claim 1] It is fuel cell equipment used for devices for portability, such as a personal computer, 
by carrying. The body of a fuel cell, The hydrogen absorption bomb which carries out occlusion 
of the hydrogen required for this body of a fuel cell, and the control section which controls a 
flow of the hydrogen from this hydrogen absorption bomb, and controls actuation of the fuel cell 
in the above-mentioned body of a fuel cell, A hydrogen supply means to connect the above- 
mentioned hydrogen absorption bomb and the body of a fuel cell, and to supply hydrogen to the 
body of a fuel cell from a hydrogen absorption bomb, A supplied-air means to supply the air for 
supplying oxygen required for a generation of electrical energy of a fuel cell to the above- 
mentioned body of a fuel cell, While containing a water retention means to collect the water 
generated by the above-mentioned body of a fuel cell, and to retain water, a humidification 
means to humidify the hydrogen supplied to the body of a fuel cell using the water which carried 
out [ above-mentioned ] recovery, and these It has mechanical and the cell equipment case 
combined removable electrically to the device for portability. In the above-mentioned cell 
equipment case It is fuel cell equipment for device loading characterized by having a means by 
which the inlet and exhaust port, and hydrogen absorption bomb of the above-mentioned 
supplied-air means can be taken in and out, and considering said hydrogen supply means as a 
hydrogen absorption bomb and a removable configuration. 

[Claim 2] Fuel cell equipment for device loading according to claim 1 characterized by leading 
the generating heat in the body of a fuel cell to a hydrogen absorption bomb, and heating this 
hydrogen absorption bomb. 

[Claim 3] Fuel cell equipment for device loading according to claim 2 characterized by 
performing transfer of generating heat through a water retention means. 

[Claim 4] Fuel cell equipment for device loading according to claim 2 characterized by 
performing transfer of generating heat by the airstream by the supplied-air means. 

[Claim 5] A humidification means is fuel cell equipment for device loading according to claim 1 
characterized by considering as the configuration in which a part of hydrogen supply means [ at 
least ] is constituted from hydrogen nontransparent water permeability film, and the water of a 
water retention means and the hydrogen which passes a hydrogen supply means are contacted 
through this film. 

[Claim 6] Fuel cell equipment for device loading according to claim 5 characterized by 
humidifying the hydrogen which flows the inside of tubing with the water with which it 
constituted so that this tubing might be surrounded with a water retention means using tubing of 
hydrogen nontransparent water permeability for a part of hydrogen supply means, and the water 
retention means was held. 

[Claim 7] A water retention means is fuel cell equipment for device loading according to claim 1 
which absorbs water and is characterized by decreasing the quantity of the water which carried 



out [ above-mentioned ] maintenance by constituting from an ingredient which swells and retains 
water and evaporating this water through the front face of an ingredient. 

[Claim 8] Fuel cell equipment for device loading according to claim 7 characterized by 
evaporating the water which the water retention means was contacted on the body of a fuel cell, 
and was retained by the water retention means by generation of heat of this body of a fuel cell 

[Claim 9] It is fuel cell equipment used for devices for portability, such as a personal computer 
equipped with a supplied-air means to cool the interior, by carrying. The body of a fuel cell, The 
hydrogen absorption bomb which carries out occlusion of the hydrogen required for this body of 
a fuel cell, and the control section which controls a flow of the hydrogen from this hydrogen 
absorption bomb, and controls actuation of the fuel cell in the above-mentioned body of a fuel 
cell, A hydrogen supply means to connect the above-mentioned hydrogen absorption bomb and 
the body of a fuel cell, and to supply hydrogen to the body of a fuel cell from a hydrogen 
absorption bomb, While containing a water retention means to collect the water generated by the 
above-mentioned body of a fuel cell, and to retain water, a humidification means to humidify the 
hydrogen supplied to the body of a fuel cell using the water which carried out [ above-mentioned 
] recovery, and these It has mechanical and the cell equipment case combined removable 
electrically to the device for portability. In the above-mentioned cell equipment case It has a 
means by which the inlet and exhaust port, and hydrogen absorption bomb of the above- 
mentioned supplied-air means can be taken in and out. Fuel cell equipment for device loading 
characterized by constituting so that the airstream formed by the supplied-air means formed in 
the device may be led to the body of a fuel cell and oxygen required for a generation of electrical 
energy of a fuel cell may be supplied by this airstream. 

[Claim 10] Fuel cell equipment for device loading according to claim 1 or 9 characterized by 
making the auxiliary cell for driving a supplied-air means and securing first actuation of the body 
of a fuel cell build in. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] [Field of the Invention] This invention is a power-source system for carrying in portable 
devices, such as a notebook sized personal computer, and relates to the power-source system 
using the micro polymer electrolyte fuel cell which uses air as an oxidizer, using hydrogen as a 
fuel. 

[0002] [Description of the Prior Art] Although the example using the fuel cell as a portable 
power source has a series of advanced technology indicated by JP,4-308662,A and JP,6- 
60894,A, this is indicating the hydrogen to which a phosphoric acid fuel cell is supplied from a 
hydrogen storing metal alloy, and the configuration which drives with air. Moreover, the 
hydrogen to which a polymer electrolyte fuel cell is supplied from a hydrogen storing metal 
alloy, and the configuration which drives with air are indicated by JP,54-22537,A and JP,2- 
260371, A. Although it is not still more nearly portable, as a small power source which can be 
conveyed, generation water is collected in a U.S. Pat. No. 5200278 number, and the system of 
the polymer electrolyte fuel cell used for cooling water and humidification water is indicated. 

[0003] The polymer electrolyte fuel cell uses for the electrolyte the ion exchange membrane 
which is a solid-state polyelectrolyte, and shows the general configuration to drawing 18 . A 
positive electrode 52 and a negative electrode 53 are formed in both sides of the above- 
mentioned film 5 1 in the shape of a layer, these are combined, and the unit cell 54 consists of 
configurations using this ion exchange membrane 51. When hydrogen is used as a fuel, in a 
negative electrode, the following reactions occur in a catalyst and the contact interface of a 
polyelectrolyte. 

[0004] H2 -> 2H+ + When 2e-oxygen is used as an oxidizer, with a positive electrode, it is 1 / 
202 similarly. + 2H+ + 2e- = The reaction of H20 occurs and water is generated. A catalyst 
serves as the active spot of a reaction, an electrode layer is the conductor of the electron of the 
above-mentioned reaction, and a polyelectrolyte serves as a conductor of a hydrogen ion. 
However, it has practical ionic permeability only after carrying out the water of the 
polyelectrolyte. Therefore, the approach of humidifying this polyelectrolyte is widely examined 
characteristic as a power-source system using a polymer electrolyte fuel cell. It connects at a 
serial using the separator plate 55 and a gasket 56 as shown in drawing 19 , and the above- 
mentioned unit cell 54 forms the layered product 57 as shown in drawing 20 , binds it tight with 
an end plate 58, and becomes one generation-of-electrical-energy unit. The humidification 
section of a fuel and an oxidizer is constituted from a U.S. Pat. No. 5252410 number by one with 
the generation-of-electrical-energy section and the end plate 58 of the above-mentioned layered 
product 57. This humidification section supplies a fuel or an oxidizer to one field of ion 
exchange membrane 51, supplies water to another side, and is humidifying the above-mentioned 
fuel or the oxidizer using the property in which the film penetrates only moisture, respectively. 
Otherwise the humidification approach is proposed variously and the humidification approach 
given in JP,5-54900,A is a configuration which has the power sprayer which has the spraying 
nozzle of pressurization water, or the supersonic humidifier which has the misty generation water 
surface formed into microscopic smallness in the supply path of a fuel or oxidizer gas. The 



humidification approach given in JP,6-338338,A is a configuration which installs a porous fuel 
separator or a porous oxidizer separator between a separator plate and a unit cell, supplies water 
to the interior of a separator, and is humidified through the micropore of this separator. 
Moreover, the contents which install the humidification equipment which used the hollow fiber 
in the stack of a layer built cell, and miniaturize a fuel cell are indicated by JP,7-245 1 16, A. 

[0005] [Problem(s) to be Solved by the Invention] However, in the portable fuel cell and the 
polymer electrolyte fuel cell structure of a system of the above-mentioned former, neither the 
configuration for carrying in a portable device nor the configuration for miniaturizing was taken 
into consideration. For example, although various configurations for making a fuel cell drive 
using the hydrogen from a hydrogen storing metal alloy are indicated with a series of techniques 
indicated by JP,4-308662,A and the No. 60894 [ six to ] official report, since the phosphoric acid 
fuel cell is used, it is not a system in consideration of the characteristic configuration for 
operating polymer electrolyte fuel cells, such as a humidifier style. Moreover, although the 
configuration which drives a polymer electrolyte fuel cell from the hydrogen supplied from a 
hydrogen storing metal alloy is indicated with the configuration given in JP,54-22537,A or JP,2- 
260371, A, the configuration for being micro only in the configuration for telling the heat of a 
fuel cell to a hydrogen storing metal alloy and the configuration of the wick member for 
generation water recovery, a water permeability member, etc. being shown is not shown. 
Moreover, although the various indications about the structure and the system of a polymer 
electrolyte fuel cell are looked at by the U.S. Pat. No. 5200278 number, there is nothing that is 
suggested about the configuration set for the purpose of carrying in a device or the configuration 
about the measure of the miniaturization for it in it. 

[0006] Moreover, the piping path of water was complicated, the system itself needed auxiliary 
power, and the various humidification approaches shown in said advanced technology had a 
problem in that the measure of the miniaturization including the recovery structure of generation 
water is not made. 

[0007] This invention solves the above-mentioned conventional trouble, and it aims at offering 
the microminiaturized polymer electrolyte fuel cell system for device loading which was unified 
in one package. 

[0008] [Means for Solving the Problem] The body of a fuel cell which generates this invention 
using hydrogen and air in order to solve this technical problem, The hydrogen absorption bomb 
for storing the hydrogen supplied to this body of a fuel cell, The means for supplying a 
removable means and air for this hydrogen absorption bomb, The configuration which collects 
the water generated by generation of electrical energy, and a means to humidify the hydrogen 
supplied to the above-mentioned body of a fuel cell, By having the control section which 
controls generation-of-electrical-energy actuation, and the case equipped with the terminal area 
which contains these and is electrically combined with pumping opening of air, and a device, and 
constituting the cell system of these one free [ attachment and detachment ] to a portable device 
The micro, completely new power-source system which can be carried in a device can be 
offered, and while enabling actuation of the long duration which is not in the conventional cell, 
the cell system in which repeat use is possible is realizable. 



[0009] [Embodiment of the Invention] One example of this invention is explained to a detail 
using drawing 1 - 1 1 below. 

[0010] Fuel cell equipment 2 is contained by cell equipment stowage la of the device 1 which 
needs cell power sources, such as a personal computer, free [ attachment and detachment ]. This 
association is easy to be the same as association in the cell equipment which consists of 
conventional nickel hydrogen etc., and it is constituted so that it can detach and attach 
electrically and mechanically. In the cell equipment case 3 which constitutes the outline of cell 
equipment 2 The body 4 of a fuel cell, and the hydrogen absorption bomb 5 which stores the 
hydrogen used by this body 4 of a fuel cell, A hydrogen supply means 6 to connect this hydrogen 
absorption bomb 5 and the body 4 of a fuel cell, and to lead hydrogen to the body 4 of a fuel cell 
from the hydrogen absorption bomb 5, The supplied-air means 7 which consists of a fan who 
supplies the air for supplying oxygen required for a generation of electrical energy of a fuel cell 
to the body 4 of a fuel cell, A water retention means 8 to collect the water generated by the body 
4 of a fuel cell, and to retain water, and the control section 9 which controls generation-of- 
electrical-energy actuation of the above-mentioned body 4 of a fuel cell are contained, and it is 
arranged as shown in drawing. The bomb attachment-and-detachment lid 13 which takes the 
device connection terminal area 10 which connects between a control section 9 and devices 1 to 
this cell equipment case 3, the inlet 11 of the supplied-air means 7 and an exhaust port 12, and 
the hydrogen absorption bomb 5 in and out of the cell equipment case 3 is formed. Bomb side 
connection section 6a accepted without combining the hydrogen supply means 6 with an edge 
free [ the hydrogen absorption bomb 5 and attachment and detachment ], and making the 
hydrogen of the hydrogen absorption bomb 5 reveal, It connects with this bomb side connection 
section 6a, two or more hydrogen supply pipe 6b which leads the hydrogen from the hydrogen 
absorption bomb 5 to the body 4 of a fuel cell, and two or more of these hydrogen supply pipe 6b 
are summarized, and it consists of cell side connection section 6c connected with the hydrogen 
feed hopper of the body 4 of a fuel cell. And the water retention means 8 made close to the water 
generation side of the body 4 of a fuel cell is laid in the shape of a sheet by the pars basilaris 
ossis occipitalis of this cell equipment case 3, and it is installed in it so that this may also touch 
the inferior surface of tongue of the hydrogen absorption bomb 5. And it is held at this water 
retention means 8 so that the above-mentioned hydrogen supply pipe 6b may be wrapped in. The 
ingredient of the above-mentioned water retention means 8 can apply various kinds of super- 
absorbent polymers used for agricultural horticulture supplies, such as sanitary goods, such as a 
disposable diaper which is described, and sanitary items, and soil water retention material, etc. to 
a magazine "a front face, Vol.33, No.4, 52-59" (1995). Especially, in this example, the 
polyacrylate bridge formation object and the starch-acrylate graft copolymer bridge formation 
object were used. It is constituted by use of such an ingredient so that purified water may be 
revealed to neither the interior of a device 1, nor the exterior. And hydrogen supply pipe 6b 
consists of solid-state polyelectrolytes, such as the quality of the material which penetrates water 
and does not penetrate a gas, for example, a perfluoro sulfonic acid macromolecule etc., and 
since it has the composition that hydrogen supply pipe 6b of a parenthesis was surrounded by the 
water retention means 8 as mentioned above, the moisture of the water retention means 8 
permeates the interior through the tube wall of the above-mentioned hydrogen supply pipe 6b, 
and it humidifies the hydrogen gas which passes through the interior. Moreover, since the above- 
mentioned water retention means 8 is in contact with the body 4 of a fuel cell, while it absorbs 



the heat emitted at the time of a generation of electrical energy of the body 4 of a fuel cell and 
contributes to evaporation of the moisture currently retained Since it is installed so that the water 
retention means 8 may also touch the hydrogen absorption bomb 5, the heat at the time of a 
generation of electrical energy of the above-mentioned body 4 of a fuel cell can be transmitted to 
the hydrogen absorption bomb 5 side, and the effectiveness of the hydrogen discharge reaction 
by warming a hydrogen storing metal alloy can be raised. Moreover, it combines, and although 
the front face of the hydrogen absorption bomb 5 may dew by endoergic [ which starts at the 
time of hydrogen discharge of this hydrogen storing metal alloy ], this water that dewed absorbs 
water with the above-mentioned water retention means 8, and is retained. 

[0011] In addition, in this example, although the hydrogen gas from the hydrogen absorption 
bomb 5 is humidified with the water generated by the body 4 of a fuel cell, hydrogen supply pipe 
6b of the water flow nature which conveys this hydrogen gas was used, but you may constitute 
so that a hydrogen gas stream and generation water may touch not by tubing but by the tabular 
film, as shown in drawing 13 and 14. And the location may be included in a part of stack of the 
body 4 of a fuel cell ( drawing 13 ), and may be located in the lower part of the body 4 of a fuel 
cell ( drawing 14 R> 4). 

[0012] In the body 4 of a fuel cell, in order to detect the amount of the generation water 
generated at the time of a generation of electrical energy, the approach of detecting the amount 
of expansion of water retention means 8 ingredient, the approach of sensing by the dielectric 
constant and resistance value change of the water retention means 8, etc. are employable. About 
a water retention means, in addition to making it swell using water retention material like this 
example, a water retention tank is used and it can collect to this. In this case, the amount of the 
collected water can consider establishing detection means, such as a float switch, the water 
collected for the water retention means — evaporation etc. — its weight cannot be reduced — the 
amount of water of a water retention means — what discharge was reported to by the detection 
means can be made to emit outside with means, such as exchange of water retention material, 
and removal of a tank 

[0013] The expansion coefficient of for example, a water retention means is sensed in addition to 
the approach of using the heat generated from the body 4 of a fuel cell as mentioned above as an 
approach of making the quantity of the water collected for the water retention means decreasing 
by evaporation, an air supply fan is driven, and there is also the approach of promoting 
evaporation by airstream. In this case, fan drive power is good even from the body of a fuel cell, 
and when the device is connected with the external power, it may be made to be supplied from 
that power source. What is necessary is to open the bomb attachment-and-detachment lid 13 of 
the cell equipment case 3, and just to take in and out of here, although the hydrogen absorption 
bomb 5 will be exchanged when all the hydrogen of the hydrogen absorption bomb 5 is 
consumed. 

[0014] the approach using the pressure sensor for detecting the hydrogen residue of the hydrogen 
absorption bomb 5 as an approach of detecting the operating time of a fuel cell, the approach of 
integrating the approach of detecting the addition flow rate of hydrogen, and generated quantity 
of electricity, and calculating the residue of hydrogen in quest of the reacting weight of 
hydrogen, and generation it detects by the approach which mentioned amount of water above, 



and the approach of calculating hydrogen consumption etc. is used. In the case where the device 
which carries this fuel cell power source is a notebook computer like this example, the forecast 
of actuation elapsed time or the remaining operating time is outputted through the device 
connection terminal area 10, and the example of use of displaying on a device 1 can be 
considered. It is also possible to consider as the configuration which, of course, manages various 
data, such as the electrical potential difference of a fuel cell power source, a current and the 
pressure of hydrogen, temperature, resistance, a fan's actuation situation, and an amount of 
generation water, by the device. 

[0015] Drawing 15 shows other examples of this invention. This configuration builds the 
auxiliary cell 14 in the cell equipment case 103. By this auxiliary cell 14, a is assisted with a 
drive of the fan 107 at the time of starting, and from the early stages of starting, air is supplied so 
much and the standup property of an output can be improved. Moreover, it can use for the 
correspondence in emergency, such as backup for carrying out memory of the pressure control 
and various kinds of data mentioned above of the hydrogen absorption bomb 105 to fuel cell 
relaxation time, and gas leakage, etc. In this example, also constituting this auxiliary cell 14 so 
that the lid for cell attachment and detachment may be formed and it may be exchanged using a 
primary cell, and constituting so that it may charge with the power of a fuel cell using a 
rechargeable battery are also considered. Moreover, it is also possible to give the same function 
using the cell in which the auxiliary cell was carried at the device side. 

[0016] Drawing 16 does not show the example of further others and this configuration is 
considered as the configuration which does not have a fan in the cell equipment case 203 
interior. When it carries in a notebook sized personal computer, this device has many things 
equipped with the fan for cooling the body itself. This example incorporates the air current of the 
fan of a body device, and generates a fuel cell, and it is prepared for incorporating the air for 
cooling from a device in the cell equipment case 203 inlet 16. In this case, since it does not have 
a fan in the interior of fuel cell equipment, the size of the body 204 of a fuel cell being expanded, 
and an output's being increased and the size of a hydrogen absorption bomb are expanded, and 
there is an advantage of being able to increase operating time. Moreover, if the air of Ushiro who 
cooled the body of a device to carry is used, the air warmed beforehand can be used and the 
advantage which promotes more efficiently the electrochemical reaction of the body 204 of a 
fuel cell will also be born. 

[0017] In addition, although this example showed the example heated with the air discharged 
from the body 204 of a fuel cell to the hydrogen absorption bomb 205, in order to acquire the 
same effectiveness, it can also consider as the configuration which tells the heat which the device 
which carries this fuel cell power source generates to a bomb using high temperature 
conductivity metals, carbon ingredients, etc., such as copper and aluminum. Moreover, the 
configuration itself which heats a bomb can also be deleted by choosing as a hydrogen storing 
metal alloy the alloy which generates hydrogen at low temperature. Although the example was 
shown about the humidification approach of the hydrogen gas for furthermore carrying out 
humidity of the ion exchange membrane of a fuel cell When the film which is easy to carry out 
the back diffusion of electrons of the water to ion exchange membrane, for example, thickness, 
chooses 50-micrometer or less thing Humidification of enough film can be attained using 
generation water, and the various configurations for humidifying the film can also be excluded. 



By these A configuration can be made simple, the size of the body of a fuel cell can be expanded 
further, and an output can be made to increase, and the size of a hydrogen absorption bomb is 
expanded, and the advantage of being able to increase operating time is born. 

[0018] Moreover, as an example of the device which carries the fuel cell power source of this 
invention, although the notebook sized personal computer was shown, it is very effective in the 
device which can use it for various applications, such as toys, such as a printer and fax portable 
as other examples of use, a telephone, television, communication equipment, an audio video 
device, a fan, an incubation heat insulation warehouse, an iron, a pot, a cleaner, a rice cooker, an 
induction heating cooker, a luminaire a game machine, and a radio control car, and a power tool, 
and needs the operating time of 3 hours or more with the output beyond 10W especially 

[0019] [Effect of the Invention] According to the configuration of this invention, the power- 
source system by the micro fuel cell which becomes possible [ dedicating all the systems that a 
generation of electrical energy takes to one package ], and is not in the former is realizable as 
mentioned above. And while prolonged actuation is attained from the case where a conventional 
primary cell and a conventional rechargeable battery are used by carrying this power-source 
system in a portable device, after generation-of-electrical-energy termination can resume a 
generation of electrical energy in an instant filling up a hydrogen absorption bomb with 
hydrogen, or by exchanging hydrogen for a bomb [ finishing / restoration ]. Furthermore, since a 
numbers of times repeat can be used for this power-source system, it can offer the system which 
was excellent also from a viewpoint of saving resources. 
DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 11 The perspective view of a device which carries the fuel cell equipment and this in 
one example of this invention 

[Drawing 2} The perspective view of this fuel cell equipment 
[Drawing 3] The top view of this fuel cell equipment 
f Drawing 41 The right side view of this fuel cell equipment 
[Drawing 51 The left side view of this fuel cell equipment 
[Drawing 61 The C-C sectional view in drawing 3 
[Drawing 7] The D-D sectional view in drawing 3 
[Drawing 81 The A-A sectional view in drawing 3 
[Drawing 91 The B-B sectional view in drawing 3 

[Drawing 101 Drawing showing the configuration of a humidification means 

[Drawing 111 The explanatory view showing the relation between a hydrogen supply means and 

a water retention means 

[Drawing 12] The explanatory view showing the configuration of a hydrogen supply pipe 
[Drawing 131 The explanatory view of other examples showing the water retention structure by 
the water retention material to the body of a fuel cell 
[Drawing 141 The explanatory view of the example of further others 

[Drawing 151 The up notching top view of the fuel cell equipment in other examples of this 
invention 



[Drawing 16] The up notching top view of the fuel cell equipment in the example of further 
others of this invention 

[Drawing 17] The side elevation of this fuel cell equipment 

[Drawing 18] An explanatory view to show the principle of a fuel cell 

[Drawing 191 The decomposition sectional view of the unit cell in a fuel cell 

[Drawing 20] The strabism explanatory view of the fuel cell which connected two or more 

simple substance cells, and constituted them 

[Description of Notations] 

1 Device 

2 Cell Equipment 

3 Cell Equipment Case 

4 Body of Fuel Cell 

5 Hydrogen Absorption Bomb 

6 Hydrogen Supply Means 

6a Bomb side connection section 

6b Hydrogen supply pipe 

6c Cell side connection section 

7 Supplied- Air Means 

8 Water Retention Means 

9 Control Section 

10 Device Connection Terminal Area 

11 Inlet 

12 Exhaust Port 

13 Bomb Attachment-and-Detachment Lid 



